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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption by 
changing over the frequency of a clock signal generated in a clock- 
generating part, in accordance with a resolving power displayed in 
a liquid crystal display part. 

SOLUTION: A vertical shift register 3 successively outputs a pulse 
signal, corresponding to one line to plural scanning lines x1-x3 and 
makes a transister Tr of each pixel an ON-state in a line unit. A 
horizontal shift register 4 successively outputs a gate signal to 
plural gate lines (a)-(f), corresponding to plural signal lines y1-y6. A 
display signal corresponding to each pixel is sent from a display 
signal line S, and a signal charge is charged in a capacitor Co. Such 
output signals in the vertical shift resister 3 and the horizontal 
shift register 4 are outputted, being synchronized with a clock 
signal generated in a clock- generating part. The frequency of the 
clock signal given to the vertical shift resister 3 and the horizontal 
shift register 4 from the clock-generating part is changed, in 
accordance with the resolving power displayed in a liquid crystal 
display part 2. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display comprising: . 

A liquid crystal display means which performs a predetermined display based on a signal supplied to two or 

more scanning lines arranged by matrix form and two or more signal wires. 

A clock generating means which generates a clock signal for supplying said signal. 

A switching means which switches frequency of a clock signal generated in said clock generating means 
according to resolution displayed by said liquid crystal display means. 

[Claim 2]The liquid crystal display according to claim 1, wherein said switching means switches frequency 



JP-A-H1 1-65530 



2/7 pages 



of a clock signal in a signal supplied with either one of said two or more scanning lines or said two or^more 
signal wires according to said resolution. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Ihvention]This invention relates to the liquid crystal display which displays in predetermined 

resolution. 

[0002] " 

[Description of the Prior Art]Many liquid crystal displays used as displays, such as a computer, are used 
from it being thin and lightweight in recent years compared with the CRT display. 

[0003]It fills up with a liquid crystal between two substrates, and this liquid crystal display shows to two or 
more scanning line and two or more signal wires which were provided in this substrate at matrix form by 
controlling the array state of a liquid crystal material by giving a predetermined signal. 

[0004]Many such liquid crystal displays especially are used by apparatus, such as a computer provided with 
portability. Therefore, in order to make each part drive using the power supply built in apparatus and to 
perform a prolonged drive, low power consumption of the liquid crystal display which made the driving 
source this internal power supply (for example; storage battery) is desired; 

[0005]On the other hand, as display performance of a liquid crystal display, highly minute-ization 
progresses with enlargement of a display surface product, and even if it has portability, the thing applicable 
to apparatus, such as a highly efficient computer, has been called for. 
[0006] 

[Problem(s) to be Solved by the Invention]However, enlargement and highly-minuteHzing of a liquid crystal 
display need many power consumption, and serve as hindrance of low power consumption. There is also a 
problem that electric power is wasted superfluously, from performing the fixed drive regardless of the 
information to display. 
[0007] 

[Means for Solving the Problem]This invention is the liquid crystal display accomplished in order to solve 

such a technical problem. That is, a liquid crystal display of this invention is provided with the following. 

A liquid crystal display means which performs a predetermined display based on a signal supplied to two or 

more scanning lines arranged by matrix form and two or more signal wires. 

A clock generating means which generates a clock signal for supplying this signal. 

A switching means which switches frequency of a clock signal generated in a clock generating means 

according to resolution displayed by a liquid crystal display means. 

[0008]In this invention, since frequency of a clock signal generated in a clock generating means according 
to resolution displayed by a liquid crystal display means is switched by a switching means, a clock signal of 
frequency suitable for resolution of a display can be generated, and reduction of power consumption can be 
aimed at. 
[0009] 

[Embodiment of the Invention]Below, the embodiment in the liquid crystal display of this invention is 
described based on figures. Drawing 1 is a lineblock diagram explaining the liquid crystal display in this 
embodiment. This liquid crystal display 1 is provided with the following. 
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The liquid crystal display section 2 which displays by two or more display pixels on a par with matrix form. 
The vertical shift register 3 which gives a clock signal one by one corresponding to two or more scanning 
lines shown in the transverse direction in a figure. 

The horizontal shift register 4 which gives a clock signal one by one corresponding to two or more signal 
wires shown in the lengthwise direction in a figure. 

[0010]The transistor (for example, TFTThin Film Transistor) Tr which drives liquid crystal LC, and the 
capacitor Co which accumulates a signal charge are respectively formed in each pixel which constitutes 
the liquid crystal display section 2. 

[001 1]The vertical shift register 3 is outputting the pulse signal corresponding to one line to two or more 
scanning lines ( drawing 1 x1-x3) in order, and makes the transistor Tr of each pixel the ON state per line. 
[0012]The horizontal shift register 4 is outputting the gating signal to two or more gate lines ( drawing 1 a~ 
f) corresponding to two or more signal wires ( drawing 1 y1-y6) one by one. From the status signal line S, 
synchronizing with the gating signal outputted from this horizontal shift register 4, the status signal 
corresponding to each pixel is sent, and a signal charge is accumulated to the capacitor Co via the 
transistor Tr which is a pixel. 

[0013]The output signal in such the vertical shift register 3 and the horizontal shift register 4 is outputted 
synchronizing with the clock signal generated by the clock generation part which is not illustrated. 
[0014]According to this embodiment, the feature is at the point of making it changing from this clock 
generation part according to the resolution which displays the frequency of the clock signal given to the 
vertical shift register 3 or the horizontal shift register 4 by the liquid crystal display section 2. 
[0015]That is, in displaying by one pixel unit of the liquid crystal display section 2 (henceforth "high 
resolution mode"), it gives the clock signal of frequency which corresponded from the clock generation part 
for every one scanning line and signal wire to the vertical shift register 3 and the horizontal shift register 4. 

[0016]On the other hand, in displaying per two or more pixels of the liquid crystal display section 2 
(henceforth "low resolution mode"), it gives two or more pixels and the clock signal of frequency 
corresponding for every corresponding scanning line and signal wire from a clock generation part to the 
vertical shift register 3 or the horizontal shift register 4. 

[Q017] Drawing 2 is a figure showing the composition of the horizontal shift register corresponding to high 
resolution mode and low resolution mode. This horizontal shift register 4 comprises the multiplexer 43 
which performs these selections with the horizontal shift register 41 for high resolution, and the horizontal 
shift register 42 for low resolutions. 

[0018]Clock signal MCLK** is inputted into the horizontal shift register 41 for these high resolution from 
the clock generation part which is not illustrated, and clock signal MCLK** is inputted into the horizontal 
shift register 42 for low resolutions from a clock generation part. 

[0019]The pulse signal which a mode switching signal is inputted into the multiplexer 43, and is outputted 
from the horizontal shift register 41 for high resolution by this mode switching signal (in drawing 2 .) Either 
of the pulse signals ( drawing 2 A-E) outputted from the horizontal shift register 42 for a'-j' or low 
resolutions is chosen. 

[0020] Drawing 3 is the elements on larger scale explaining the internal circuit of a multiplexer. Pulse signal 
a outputted in this figure from the horizontal shift register 41 (refer to drawing 2 ) for high resolution, The 
portion which switches pulse signal A outputted from the horizontal shift register 42 (refer to drawing 2) for 
b' and low resolutions with the switches SW1-SW4, and is outputted as gating signal a and b is shown. The 
combination of other pulse signals also serves as same circuitry. 

[0021 ]For example, when the mode switching signal which shows low resolution mode is inputted into the 
multiplexer 43, switch SW1 of an inside and SW2 close and switch SW3 and SW4 come to open. 
[0022]Pulse signal A outputted by this as gating signal a outputted from the multiplexer 43 and b from the 
horizontal shift register 42 for low resolutions shown in drawing 2 will be chosen. 

[0023]On the other hand, when the mode switching signal which shows high resolution mode is inputted 
into the multiplexer 43, switch SW1 of an inside and SW2 open and switch SW3 and SW4 come to close. 
[0024]Pulse signal a' outputted from the horizontal shift register 41 for high resolution which this shows to 
drawing 2 as gating signal a outputted from the multiplexer 43 is chosen, Pulse signal b' outputted from the 
horizontal shift register 41 for high resolution shown in drawing 2 as gating signal a is chosen, and it 
becomes things. 

[0025] Drawing 4 and drawing 5 are the timing charts of the gating signal chosen by such a mode switching 
signal, and, as for drawing 5 , in the case of high resolution mode, drawing 4 shows the case in low 
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resolution mode. These figures show only a-d as a gating signal. % ^ 

[0026]namely, — drawing 4 — being shown — high resolution — the mode — a case — **** — a gating 
signal — a — b — c — d — ****** — high resolution — ** — a horizontal shift register — 41 (refer to 
drawing 2 ) — from — outputting — having — a pulse signal — a — ' — b — ' — c — ' — d — ' — a 
multiplexer — 43 (refer to drawing 2 ) — choosing — having . That is, this gating signal a t b, c, and d 
become the signal shifted in order every 1 pixel synchronizing with clock signal MCLK** outputted from a 
clock generation part (not shown). 

[0027]In the case of the low resolution mode shown in drawing 5 , A outputted as gating signal a and b from 
the horizontal shift register 42 (refer to drawing 2 ) for low resolutions is chosen by the multiplexer 43 
(refer to drawing 2), B outputted as gating signal c and d from the horizontal shift register 42 (refer to 
drawing 2 ) for low resolutions is chosen by the multiplexer 43 (refer to drawing 2 ). That is, this gating signal 
a, b, c, and d become the signal which every 2 pixels of frequency shifted in order from clock signal 
MCLK** at the time of high resolution mode synchronizing with one half of clock signal MCLK**. 
[0028]Gating signal a shown in drawing 4 and drawing 5 t b, c, and d correspond with gating signal a 
outputted from the horizontal shift register 4 shown in drawing 1 , b, c, and d, and gating signal e, f, and — 
are outputted following this gating signal a, b, c, and d. 

[0029]That is, in the high resolution mode shown in drawing 4 , gating signal a, b, c, d, e, f, and — are 
outputted in order from the horizontal shift register 4 shown in drawing 1 , and a status signal is outputted 
from the status signal line S synchronizing with this. Each status signal is given to every 1 pixel which met 
horizontally by this, and the display with high resolution is performed by it. 

[0030]Gating signal a which corresponded ,to 2 pixels on the other hand from the horizontal shift register 4 
shown in drawing 1 in the low resolution mode shown in drawing 5 , b, gating signal c corresponding to 
following 2 pixels, d, gating signal e corresponding to following 2 pixels, f, and the gating signal of — same in 
combination are outputted in order, and a status signal is outputted from the status signal line S 
synchronizing with this. The same status signal is respectively given to every 2 pixels which met 
horizontally by this, and the display with a low resolution is performed by it. 

[0031]Thus, by controlling the frequency of the clock signal given to a horizontal shift register with the 
mode switching signal inputted into the multiplexer 43 by this embodiment, In low resolution mode, 
reduction of power consumption can be aimed at using the clock signal which comprises frequency 
required for the resolution. 

[0032]For example, supposing the capacity C and the voltage V are constant in the case of [ one half of ] 
the frequency of clock signal MCLK** which the frequency of clock signal MCLK** applied in low 
resolution mode applies in high resolution mode, power consumption will be set to one half in proportion to 

the frequency f from power consumption P=valve flow coefficient f. 

[0033]Although the case where frequency of clock signal MCLK** applied in low resolution mode was set 
to one half of the frequency of clock signal MCLK** applied in high resolution mode was made into the 
example in the above-mentioned explanation, It may be 1/3, 1/4, and — , and when one third is used and 
1/4 is used by 3 pixels, the status signal same at two or more pixels, such as — , is displayed by 4 pixels. 
As for power consumption, this enables it to use 1/3, 1/4, and — . 

[0034]It is the same even if it is a case where the frequency of a clock signal [ in / for the case where the 
frequency of the clock signal in the horizontal shift register 4 is mainly controlled by the above-mentioned 
explanation / the vertical shift register 3 ] is controlled as an example. 

[0035]That is, even if it controls only the frequency of the clock signal in the horizontal shift register 4 if 
needed, only the frequency of the clock signal in the vertical shift register 3 may be controlled, and it may 
be made to control the frequency of both clock signals. 

[0036]Although the example which switches the frequency of a clock signal in the two modes in high 
resolution mode and low resolution mode was explained as a resolution change, it may be made to switch in 
much more modes. 

[0037]When the information displayed, for example on the liquid crystal display section 2 comprises a 
photograph etc. as a actual example of use, high resolution mode is chosen with an operator. Thereby, 
display information, including a photograph etc., is displayed on the liquid crystal display section 2 with high 
definition. 

[0038]On the other hand, when the information displayed on the liquid crystal display section 2 comprises a 
character etc., low resolution mode is chosen with an operator. Compared with high resolution mode, only 
the part according to the frequency of the clock signal in low resolution mode serves as coarse display 
information by this at the liquid crystal display section 2, and a character etc. will be displayed. Since in the 
case of a character etc. it can recognize even if a display is somewhat coarse, it becomes satisfactorily 
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possible to 3*im at reduction of power consumption by selection in this low resolution mode at use. 
[0039] 

[Effect of the Invention]As explained above, according to the liquid crystal display of this invention, there 
are the following effects. Namely, from switching the frequency of the clock signal generated in a clock 
generating means according to the resolution displayed by a liquid crystal display means. The clock signal 
of the frequency suitable for the resolution of the display can be generated, and when high resolution in 
particular is not required, it becomes possible to reduce useless power consumption using the clock signal 
which comprises the frequency suitable for the resolution. By applying especially the liquid crystal display 
in this invention by computers (portable remote terminal etc.) provided with portability, reduction of power 
consumption is aimed at according to display information, and it becomes possible to extend the driving 
time by an internal power supply. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram explaining the liquid crystal display in this embodiment. 

[Drawing 2] It is a figure showing the composition of a horizontal shift register. 

[Drawing 3] It is the elements on larger scale explaining the internal circuit of a multiplexer. 

[Drawing 4] It is a timing chart of the gating signal in high resolution mode. 

[Drawing 5] It is a timing chart of the gating signal in low resolution mode. 

[Description of Notations] 

1 [ — A horizontal shift register, 41 / — The horizontal shift register for high resolution, 42 / — The 
horizontal shift register for low resolutions, 43 / — Multiplexer ] — A liquid crystal display, 2 — A liquid 
crystal display section, 3 — A vertical shift register, 4 
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DRAWINGS 



[Drawing 2] 
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